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This  i«  a  suppl«gM&t  to  *Aa  Ofaratlou  Analyala  of  tb«  MatarioX  Ropair 
Syatam.*  It  •zamlnas  aome  production  aapaota  and  atook  laral  raaulta  of  tba 
Matarlol  Rapair  System  (MRS)  during  the  first  half  of  Fiscal  Tear  1^5^•  ^a 
basic  report  found  that  much  of  the  scheduled  dapot  orerhaul  work  was  deferrable; 
it  is  now  found  that  a  large  portion  of  this  work  fortunately  went  unaccomplished 
Also,  production  often  exceeded  requirements  when  the  latter  were  initially 
underestimated. 

in  analysis  of  the  frequently  large  differences  between  desired  and  actual 
serriceable  stock  lerels  is  perfomed.  This  analysis  leads  to  a  management 
tool,  discussed  in  detail,  which  should  help  reduce  these  differences* 


mmoppoTioN 


In  Operations  iinalysls  Report  No.  1.  considerable  inaccuracy  was  found  in 
the  setting  of  short-range  Materiel  Repair  System  (MRS)  requirements.  One  salient 
feature  of  this  Inaccuracy  was  a  large  group  of  items  called  ■infinite-quotient* 
items  (those  for  which  a  finite  requirement  was  set.  and  for  which  no  repair  was 
necessary  at  that  time).  For  the  first  quarter  of  lY  59,  39^  of  all  MRS  items 
fell  into  the  ■infinite-quotient*  category.  It  was  also  found  that  this  ex¬ 
cessive  requirement  occurred  for  items  with  many  different  characteristics.  A 
question  often  raised,  especially  by  Maintenance  people,  was  the  degree  to  which 
production  followed  these  excessive  requirements;  l.e. .  what  was  the  magnitude 
of  the  actual  overproduction? 

A  second  salient  feature  of  the  original  study  was  the  large  degree  of 
underestimation  of  requirements,  particularly  for  tight  (carcass  limited)  items t 
but  sometimes  also  for  loose  items  (items  for  which  more  than  enough  carcasses 
were  available  to  bring  serviceable  assets  up  to  the  authorized  level).  Require¬ 
ments  for  repair  of  the  tight  items  were  set  too  low  on  about  two-thirds  of  the 
tight  items,  contrasted  with  one-fifth  of  the  loose  ones,  as  of  the  beginning  of 
the  repair  quarter.  The  interesting  question  here,  from  a  production  point  of 
view,  was  the  degree  to  which  production  corresponded  with  the  initial  under¬ 
set  iiaated  requirements  on  these  items. 

A  third  question  of  importance.  sosMwhat  separate  from  production,  but 
influenced  by  it.  is  the  question  of  the  stock  positions  of  the  various  line 
items  relative  to  their  respective  authorizations.  Farticular  Interest  in  this 
subject  was  aroused  during  the  study  leading  to  OA  Report  Mo.  1.  since  it  was 
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■urfrlilag  that  ao  naxty  Hi-Valu  iteas  oould  be  In  sufficiently  lone  >uffly  that 
their  reyarablea  did  not  need  to  be  put  throueh  early  repair.  To  study  their 
stock  positions,  the  actual  world-vlde  sexriceable  stock  lerel  vas  dirided  by 
the  authorized  stock  lerel.  and  a  percentage  obtained  for  each  line  iten.  This 

i 

gare  us  *serriceable  stock  quotients.*  the  applications  of  which  we  studied. 

This  Supplement  will  examine  in  detail  the  three  questions  presented  above, 
the  first  two  in  Chapter  II.  the  final  question  in  Chapter  III. 


II  IBS  raODPOTION 


In  Operations  Analysis  Report  Ho.  1,  gra^  were  shown  to  portray  the 
accuracy  of  requirements  for  a  total  sample  of  more  than  600  families  of  Inter¬ 
changeable  line  Items*  fhe  ‘accuracy  quotient*  for  each  Item  was  determined  by 
dividing  the  resair  requirement  stated  at  the  bcslo&ing  of  the  fiscal  quarter  by 
a  criterion  which  indicated  what  the  correct  requirement  should  have  been.  A 
distribution  graph  was  then  made  for  all  of  these  accuracy  quotients* 

A  similar  process  has  bean  followed  for  production,  by  dividing  the  actual 
MRS  eroduction  in  the  first  quarter  of  lY  59  by  the  same  criterion »  the  result 
is  tenssd  the  ‘production  quotient*‘  Figure  1  shows  the  original  pattern  for 
requiresiants  accuracy  quotients  and  also  the  newly  computed  production  quotients* 
Production  on  Deferrable  Iteme 

Operations  Analysis  Report  Ho*  1  showed  that  there  were  many  items  with  an 
infinite  requirements  accuracy  quotient,  namely,  items  on  tdxich  requirements 
personnel  were  calling  for  repair  which  was  not  needed  in  the  forthcoming  quarter* 

We  shall  henceforth  call  such  items  ‘deferrable  items *‘  Figure  1  shows  strikingly 
that  although  399(  of  all  items  were  deferrable,  production  was  actually  accomplished 
on  only  two-thirds  of  these  items* 

There  was  zero  production  accomplished  on  the  other  one -third  of  the  deferrable 
items,  so  they  migrated  from  the  infinite  requirements  accuracy  quotient  to  the 
•91-1.10  production  quotient,  since  this  *91-'1*10  production  band  includes  items 
for  which  the  criterion  said  ‘do  zero**  and  none  were  dons*  The  lower  the  initial 
repair  requirement,  the  more  likely  it  was  that  zero  production  would  be  accom- 
plised.  This  can  be  seen  from  the  fairly  high  frequency  of  dots  toward  the  left 
side  of  the  zero  production  line  in  Figure  2. 
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FIGURE  2 


R«qair«nenta  and  Production  On  Deferrable  IttM* 


•Itama  vbicti  had  an  Inflnita 
raqulremants  accuracy  quotient 
for  firat  quarter  of  FY  59 


Units  Froduu'td 


Altiiough  tbe  picture  deacribed  in  04  Report  No.  1  ia  brightened  conaiderably 
by  lack  of  production  on  one-third  of  the  deferrable  itema.  a  eonaiderable 
portion  (26%)  of  all  items  were  atill  in  the  category  of  being  not  needed  yet 
haT/ing  had  production.  Further  analysis  to  determine  the  magnitude  of  this 
production  shoved  that  Maintenance  tended  to  produce  less  than  the  originally 
stated  requirement  for  most  of  these  items.  The  larger  the  initial  repair  re¬ 
quirement  the  more  certain  it  was  that  some  units  would  be  produced.  This  can 
be  seen  from  the  declining  frequency  as  we  more  to  the  right  on  the  zero 
production  line  of  Figure  2. 

For  appreciation  of  the  impact  on  available  maintenance  resources  resulting 
from  this  actual  production  of  deferrable  items,  the  following  should  be  noted. 

On  of  these  items  there  was  production  of  1  to  5  units;  on  43^  of  the  items. 

6  to  50  units  were  produced;  on  1T%  production  ranged  from  3^  to  200  units (  and 
on  9i  of  the  items,  production  exceeded  200  units. 

Looked  at  in  terms  of  manhours  actually  applied  to  MRS.  oxur  sample  survey 
data  revealed  that  one -fourth  of  the  total  MRS  manhours  expended  were  in  repair 
of  deferrable  items.  This  suggests  a  considerable  improvement  over  the  picture 
shown  in  OX  Report  No.  1  for  MRS  requirements  which,  as  originally  stated, 
indicated  that  one -half  of  all  the  units  being  called  for  were  tied  to  deferrable 
items. 

In  summary,  it  can  be  stated  that  there  was  a  considerable  axaount  of  pre¬ 
mature  investment  of  maintenance  resources,  and  related  waste,  but  much  less 
than  would  have  been  incurred  if  the  initial  repair  requirements  had  been 
completely  accomplished. 
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Production  on  Itma  with  Undereat ijnated  Requirem»ats 


The  second  question  to  be  discussed  is  the  accomplishment  of  repair  on 
items  with  underestimated  requirements. 

From  Figure  3,  it  can  be  seen  that  Maintenance  was  able  to  produce  more 
than  the  originally  stated  requirement  on  a  considerable  proportion  (2756)  of 
the  items ‘With  underestimated  requirements  (namely,  on  items  with  a  require¬ 
ments  accuracy  quotient  below  l.OO).  On  6056  of  the  items  for  which  production 
exceeded  the  originally  stated  requirement,  the  requirement  had  been  raised  on 
the  Form  195  during  the  quarter.  The  fact  that  there  was  this  recognition  by 
the  Commodity  Class  Manager  (CCM)  -  now  called  Inventory  Manager  -  of  too  low 
an  initial  requirement,  and  that  Maintenance  was  able  to  respond  with  increased 
production,  is  a  sign  of  good  responsiveness  to  short  range  changes*  In  the 
other  40X  of  these  items ,  Maintenance  produced  more  than  the  original  require¬ 
ment  without  any  recorded  prompting  from  the  COt. 

Although  the  increased  production  on  many  underestimated  requirement  items 
is  a  favorable  sign,  many  cases  (approximately  3556)  still  existed  where  Main¬ 
tenance  produced  even  less  than  an  originally  underestimated  requirement. 
Because  of  this,  the  problem  of  underestimation  was  often  aggravated.  This 
fact  can  also  be  discerned  from  Figure  3» 

To  summarize  the  subject  of  production  against  items  which  had  under¬ 
estimated  requirements,  it  can  be  said  that  Maintenance  could  respond,  and  in 
many  cases  did  respoid  in  improving  the  situation.  Many  cases  also  existed, 
however,  where  Maintenance  actually  aggravated  the  problem. 
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Ill  arocK  Lsm.  pogirioic 


The  third  question  of  interest  in  this  Supplement  is  the  relative  stock 
position  of  the  MRS  line  items.  As  mentioned  in  the  Introduction  to  this 
Supplement ,  it  seemed  important  to  find  out  if  many  Hi-Valu  line  items  truly 
had  sufficient  serviceables  that  their  reparables  could  be  allowed  to  remain 
unrepaired  without  loss  of  operational  support. 

To  appraise  stock  positions,  a  •serviceable  stock  quotient"  was  obtained 
for  each  line  item,  based  on  actual  worldwide  serviceable  assets,  as  of 
31  December  1953,  divided  by  the  worldwide  authorized  level,  as  of  the  same 
date.  If  our  provisioning  and  repair  system  had  been  working  extremely  well, 
we  might  expect  that  many  of  our  items  would  fall  within  a  range  of  .9I  to 
1.10  serviceable  stock  quotlentt  l.e. ,  within  plus  or  minus  1052  of  their 
authorized  levels.  By  designating  all  items  which  had  quotients  less  than  .91 
as  "short";  items  falling  between  *91  and  1.10  as  "good";  and  items  having 
quotients  greater  than  1.10  as  "long*,  we  can  portray  this  picture.  It  is 
shown  in  Figure  4* 

FIGURE  4 


Serviceable  Stock  (tiotients 


•  The  percentage  of  items  having 
long,  good,  end  short  serviceable 
stock  quotients  (as  cf  3I  Deo  58), 


9 


V«  can  •••  that  laora  Hi-Valu  itama  nu  'short*  than  Cat  IIR  itans,  and  that 
fawar  Hi-Talu  itaaui  ara  'long.*  Ifararthalass  both  eost  oatagorlas  hara  SHUBy 

llna  Itams  in  long  supply  on  sazTieaablas ,  so  that  rapalr  on  those  Itens  can  ba 
dafarred.  To  tha  axtant  that  our  logistic  systam  usas  broad  policias  and 
procaduras  to  create  a  strong  sansa  of  urgancy  about  procassing  and  rapair  of 
Hi-Valu  itanst  tha  oxistonce  of  many  'long*  supply  Cat  I  itams  bacomas  a  potantial 
or  a  throat  that  dafarrabla  work  will  ba  aeeomplishad.  Mm  a  aattar  of  faet« 
sinca  tha  lino  itams  wa  ara  discussing  are  all  on  MtS  schadulas,  it  soams  ^ulta 
raasonable  to  nota  that  the  large  nuabar  of  itams  in  *long*  sarrieaabla  position 
may  have  been  caused,  to  a  substantial  dagraa,  by  excess  MIS  production  —  not 
axeass  in  relation  to  formal  lf)S  raquiramants ,  but  axcoss  in  relation  to  tha 
worldwide  need  for  sarricaablas* 

It  is  interesting  to  axamina  tha  stock  position  qxiotiants  in  finer  detail* 

If,  for  example,  wa  found  that  sarvicaabla  stock  (luotiants  for  short  items  ware 
all  just  a  little  bit  below  ,91,  or  for  tha  long  items  were  just  a  little 
greater  than  1.10,  tha  picture  mi^t  look  much  batter  than  it  does  in  Figure  4* 

In  an  attempt  to  portray  in  finer  detail  how  the  quotients  did  fall.  Figure  4 
has  been  expanded  in  scale,  and  the  "short*  and  "long*  categories  were  subdiridad. 
The  results  are  shown  in  Figure  3*  Our  first  concern  over  Figure  3  was  whether 
the  apparent  differences  between  the  Cat  I  and  Cat  IIR  distributions  might  be 
due  to  chance  rariatlons  of  the  samples  used.  M.  statistical  test  (tha  chi- 
square  teat)  was  run,  and  rerealed  that  we  can  ba  at  least  95S  oartain  that 
the  two  distributions  are  truly  different* 

From  Figure  3  cno  •••  sn  indication  that  the  more  careful  management 
giTen  to  Hi-Valu  items  has  had  a  beneficial  effect.  Specifically,  if  wa 
inquire  about  the  proportion  of  itams  haring  a  ■desirable*  serrlceable  posltian, 
for  example  within  plus  or  mintu  k0%  of  authorized  laral  (namely,  quotients 
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tram.  ,6X  to  X»40)«  wo  find  35t  of  tho  Hl-Talu -Itona  acninst  only  23JK  of  tha 
Cat  IXR  Itema.  Lot  ua  try  to  aaaoaa  wbothor  this  results  fron  bettor  BMAaga> 
ment  of  the  Hi~Valu  items  or  merely  from  tbe  fact  that  we  set  different 
authorized  levels  in  ocmfui^ins  their  buy.  and  therefore  use  different  denom¬ 
inators  in  oomfuting  ths  aezviceable  stock  quotients* 


Figure  6 


Cat  IIR  Factors 

Cat  I  Factors 

Cat  I  Actual 
(w/o  Kst) 

Serriceables 

600 

450 

225 

Reparables 

JZ25. 

Total 

1800 

1000 

1000 

In  F-lgvrm  6  wo  hare  eonstruuted  a  simyle  numerical  illustration.  Vo  are 
looking  at  a  highly  fredietable  Item  with  a  imiform  deomnd  rate  of  10  units 
per  day,  for  which  rAX  ra|torable«  are  sent  to  the  depot.  If  we  elmssified 
this  item  os  Get.  IIR,  wo  would  prorido  a  60  day  stock  of  sezriooablos  and 
(probably)  a  12C>^.ay  total  repair  cycle  tins.  The  same  item,  classified  as 
Cat  I  or  Hi-Talu,  would  be  procured  in  sufficient  quantity  to  allow  45  days 
of  ser/icssblea,  Ignoring  WIM,  and  serhape  a  55  dlS7  total  rspmir  oyelo.  It 
ia  fairly  safe  to  say  that  without  the  special  reports,  special  attantion  and 
priority  gi^en  to  Hi-Falu  Itoms,  the  repair  cycle  could  actually  aworaga  close 
to  80  days.  Using  7? *3  days  as  the  actual  repair  cycle,  775  units  of  ths  1000 
originally  procured  would  bo  tied  up  as  roparablos,  loatwing  only  225  unlta  in 
aorricoabla  condition.  Th:?s  Cat  I  itom  would  thon  hai7o  a  sazTlcoabls  atook 
quotient  of  225  7  45U  or  *50*  In  other  words,  if  demand  factora  are  steady 
and  accurate.  Cat  I  itmna  would  ha^e  Tory  low  aerrieoabla  quotients  without 
the  special  care  and  priority  thoy  receiTO.  Thia  lina  of  raasoning,  eauaes  us 
to  repeat  that  Figure  5  provide  evidence  of  the  beneficial  reaulte  of 
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Hi-TaXtt  — ,  tijMm  a  Xarctr  pareauiac*  of  H&>Yalu  Itans  ara  la  tha  *61 
ta  1*40  raaca  than  Oat  IIB* 

Tha  aanafaMat  banaf  j.ta  va  feara  diaouaaad  hanra  a  atroa^  taadaaoy  ta  laeraaaa 
tha  aaraiaaahXa  atook  quotlaata  for  Hi-VaXa  itaaa*  Thla  ia  laudahla  vhan  tha 
^ttotlaata  would  otharwiaa  ba  too  low  —  uafortuaataly,  it  haa  taadad  to  hara  tha 
aaaa  affaat  whaa  tha  ^uotiaata  ara  alraady  too  hl^«  Thaa  tha  Hl*Talu  itaaui 
la  a  Tary  loac  auyyly  yoaitloa  harra  taadad  to  gat  tha  aaaa  toy  rayair  yriority* 
baiag  ■hurrlad  uy*  rayair  oaSj  "to  wait*  for  as:taadad  yarloda  ea  tha 

aarrioaabla  ahalraa.  tfa  ahall  coobo  bask  to  thia  yolJit  ia  a  littla  whlla* 

It  i^yaara  to  ua  that  loaaageaMat  ahould  uaa  a  tool  oarraayoadiag  to  figara  5 
oa  a  eoatiauiag  baaia*  Traada  ia  tha  yaroaataga  of  itaaa  with  aarrioaabla  ataek 
4Uotlaata  batwaaa  .61  aad  1»40  (or  aoaathiag  aiailar)  ahould  ba  aaxutiaisad 
q.uartarly,  aad  afforta  aada  ta  laeraaaa  thia  yaroaat  fro«  tha  31  Dae  58  atatua. 
Sueh  a  tool  would  ba  far  aora  Baaaiagful,  for  azaayla»  thaa  bread  bruah  afforta 
to  aoBltor  aad  daeraaaa  orarall  rayair  eyala  ttea* 

Thia  laada  to  aaothar  anlightaniag  aayoet  of  Figura  5*  For  itaaa  la  tha 
*loBC*  atatua  wa  aaad  aetually  to  ba  atririag  to  iaaraaaa  tha  rayair  eyela 
tiaa  rathar  thaa  to  daeraaaa  it,  on  tha  Ei-Talu  aa  wall  aa  tha  Cat  IIR  Itaau. 

That  aay  aooad  Ilka  a  rary  unorthodox  ayyeoa@?^,  but  It  la  raally  Juat  aaothar 
way  of  aaylag  that  rayair  work  not  nwad«d  la  tha  naar  futura  ahould  ho  doforrad* 
^a  aritieal  thing  to  rasaalbar  la  that  aueh  raal  Ufa  iaaraasaa  ia  rayair  eyala 
tljna  aust  narar  ba  ailowad  to  ba  raf7ia@tad  ia  tha  rayair  eyela  faetora  uasd 
far  raqulraoMuta  eeayutationa*  VIhmw.  wa  hara  hald  rayarablaa  for  long  yarlada 
without  raj^^,  baoausa  thay  wara  aot  saadad*  wa  war#  oooiyaBaatiag  for  aa 
orar-buy  in  tha  yaat}  wa  auat  laara  aueh  »«faAtlBg  rayair*  yarloda  out  of 
raquiTMaanta  eo^tatlona  in  ordar  to  aroid  orar-binys  ia  tha  futUra* 


Much  attention  la  being  given  right  now  to  the  actions  necessary  for  moring 
many  of  the  long  Supply  items  out  of  Cat  I  into  Cat  II*  It  has  been  stated 
that  the  iMhs  would  conduct  a  more  vigorous  program  to  this  end  if  their  ratings  ^ 

in  the  Management  Evaluation  System  (MBS)  depended  upon  it.  Figure  5  could 
readily  be  adapted  to  this  end.  For  example,  if  iMAs  earned  points  on  the  basis 
of  their  trend  in  the  percent  of  Hi-Valu  line  items  within  the  .6l  to  1*40  range 
of  serviceable  stock  quotients,  this  would  provide  considerable  motivation  to 
the  transfer  of  long  supply  items  from  Cat  I  to  Cat  II.  Such  a  transfer  of  a 
long-supply  item  would  automatically  reduce  the  overly  high  quotient  of  the 
particular  item,  since  the  denominator  of  the  quotient  would  be  increased^ 

It  would  (if  done  in  volxuoe)  increase  the  percent  of  Hi-Valu  items  between  »6l 
and  1.4c  without  necessarily  reducing  tbs  percent  of  Cat  IIR  quotients  between 
.61  and  1.40,  since  many  of  the  long  supply  Cat  I  items  could  have  the  desired 
quotient  when  transformed  to  Cat  II.  This  type  of  rating  formula  would  sinil- 
taneously  serve  as  strong  motivation  to  defer  that  portion  of  MRS  work  which  is 
really  not  needed  in  the  near  future,  end  to  increase  the  emphasis  on  repair  (or 
procurement)  of  items  in  short  supply.  It  would  also  provide  motivation  for 
acceleration  of  the  actual  disposal  of  excess  Items,  and  for  increased  identification 
of  excesses.  It  would  be  applicable  to  Cat  IIR  as  well  as  Hi-Valu. 

Ho  discussion  of  MES  rating  methods  can  begin  to  be  complete  without  c»psidya- 
tlon  of  the  deleterious  effects  that  may  result  from  a  rating  formula*  In  this 
case  it  le  conceivable  that  AMAs  would  be  tempted  to  "adjust*  items  with  poor 
serviceable  stock  quotients  by  ehai<‘Ji<ig  the  authorized  levels  so  that  they  were 
closer  to  the  actual  stock  positions.  Whether  or  not  this  concept  for  a  rating  is 
worth-while  depends  upon  an  assessment  of  whether  the  AMAs  could  or  would  induiy 


in  such  a  practice 


In  avaanry  of • Chapter  III*  it  can  tie  aeen  that  a  ooneiderable  difference 
existed  between  desirable  and  actual  stock  leTels.  A  possible  managenent  tool 
for  examining  and  rating  our  serviceable  stock  positions  is  available,  one 
which  will  lead  to  better  asset  management  throu^  examining  line  item  stock 
positions.  It  would  motivate  more  transfer  of  long-supply  Hi-7alu  items  to 
Category  11.  more  deferral  of  unneeded  repair,  more  expediting  of  short  i-*.^me, 
ond  accelerated  disposal  of  excesses* 


Su»pl»a«nt  Wo.  1  to  01  R«Bort  lfe«  1.  Dl«tritotttlon  LiJt 


Sacb  JkMA.  -  5  copies 
DAFD  -  3  copies 

MCO  -  1 
MOGUL  -  Z 
MCI  -  3 

Spares  Study  droup  -  3 
MCe  -  1 

MGSH  -  3 

MCSD  -  3 
MCSC  -  1 
MCSP  «  1 
MCSZ  >  1 
MOM  -  1 
MCMC  >  2 
MCMP  -  3 
MCME  ••  3 
MCMB  -  1 
MCMS  >  1 
MCMT  -  1 
MCSJ  -  3 


MCC  -  1 
MCCP  -  3 

i 

MQCB  -  2 
MCC3  -  2 
MCCiL  -  1 
MCCO  -  2 
Mcr  -  2 
MCPD  -  2 
MCfO  -  1 

non  -  I 

Mcro  •>  1 
MCFL  -  1 
MCfS  -  1 
MCKH  -  1 
MCib  .  3 
MOT  -  3 
MOP  -  1 

MCFPSS  Uttn>  Mr.  Zcfpe)  >  1 
BAUD  CGRP.(A.ttat  Leg.  Dept.)  >  3 
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